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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 1-6, 10, 16 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Datta '133 in view of Ashby et al. '238. 

a. Regarding claims 1-6 and 10, Datta teaches a method of 
manufacturing an interconnect for an integrated circuit comprising forming a 
surface conductive lead (fig. 6, 34) in an opening formed within a protective 
overcoat (18/20) and over a barrier layer (26) and seed layer (28), wherein 
the protective overcoat comprises layers of silicon nitride and polyimide or 
silicon oxide (col. 2, lines 57-65), the barrier layer is a tungsten titanium 
(TiW) barrier with a thickness of about 200 nm (col. 4, lines 1-3), and the 
seed layer is copper (col. 4, lines 8-15). The reference teaches subjecting 
the seed layer (col. 5, lines 58-63) and barrier layer (col. 6, lines 43-49) to 
an etch process to remove the portions extending beyond the surface 
conductive lead. 

Datta does not explicitly teach the use of a dry etch chemistry 
including carbon tetrafluoride and nitrous oxide, oxygen or chlorine to 
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remove the portions of the TiW barrier layer. Ashby et al. teaches the use of 
carbon tetrafluoride in combination with nitrous oxide, oxygen or chlorine to 
etch the transition metal alloy of tungsten and titanium in the fabrication of 
integrated circuits (col. 4, lines 58-65; col. 6, lines 29-47). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the dry etch gases of Ashby et al. to etch 
the TiW barrier layer of Datta because the combination of carbon 
tetrafluoride and nitrous oxide, oxygen or chlorine was a conventional dry 
etch chemistry for the removal of tungsten and titanium alloy barrier layers, 
b. Regarding claims 16 and 20, Datta teaches all of the elements 
disclosed above in the discussion in view of Ashby et al., and further teaches 
fabricating several metallization layers of a microelectronic device in an 
integrated circuit (col. 1, lines 8-13, 29-35; col. 2, lines 47-54). The 
reference does not explicitly teach forming transistor devices on the 
semiconductor substrate and interconnecting the transistors with one or 
more of the metallization layers. 

However, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made for the microelectronic device being 
connected by metallization layers of Datta to include transistor devices, as 
transistors were an integral part of a microelectronic device. 
3. Claims 7, 8, 17 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Datta x 133 in view of Ashby et al. '238 as described above, and 
further in view of Backus x 124. 
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Datta in view of Ashby et al. teaches all of the elements of the claims as 
discussed above including a method of wet etching the copper seed layer to remove 
the portions extending beyond the surface conductive lead (col. 6, lines 4-11). 
Datta does not explicitly teach using a wet etch of hydrogen peroxide and sulfuric 
acid to remove the seed layer. 

Backus teaches a method of etching copper to fabricated printed circuits 
using a etch chemistry including hydrogen peroxide and sulfuric acid (col. 2, lines 
43-51). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the etch chemistry of Backus to etch the copper seed 
layer of Datta because hydrogen peroxide and sulfuric acid was a conventional 
solution for etching copper. 

4. Claims 9 and 19 are is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Datta x 133 in view of Ashby et al. x 238 as described above, and 
further in view of Homma et al. '752. 

Datta teaches a method of forming a surface conductive lead, but does not 
teach the lead having a width ranging from about 3 ^m to about 200 |im. Homma 
et al. teaches a method of forming a surface conductive lead having a width of 
about 100 urn (col. 5, lines 51-57). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the surface conductive lead of Datta with a width as 
specified by Homma et al. because this was a conventional width for bond pads 
being used in a flip-chip or wire bonding process. 
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Response to Arguments 

5. Applicant's arguments filed November 28, 2005 have been fully considered 
but they are not persuasive. 

a. Regarding the rejection of claims 1-6, 10, 16 and 20 under 35 U.S.C. § 
103(a), Applicant argues that neither Datta '133 nor Ashby '238 alone teach 
the element of subjecting a portion of a barrier layer extending beyond a 
surface of a surface conductive lead to a dry etch to remove the portion, the 
dry etch being selective to the barrier layer. It is the Examiner's position 
that the combination of Datta '133 in view of Ashby *238 teach all the 
elements as claimed. One cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

b. Regarding the rejection of claims 1-6, 10, 16 and 20 under 35 U.S.C. § 
103(a), Applicant argues that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning. It must be recognized that any 
judgment on obviousness is in a sense necessarily a reconstruction based 
upon hindsight reasoning. But so long as it takes into account only 
knowledge which was within the level of ordinary skill at the time the claimed 
invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 
443 F.2d 1392, 170 USPQ 209 (CCPA 1971). In this case, the teaching that 
a dry etch chemistry of carbon tetrafluoride and oxygen is selective to 
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titanium-tungsten is well known in the art. It is also well known in the art 
that anisotropic dry etching overcomes the problem of undercutting of layers 
that occurs in an isotropic wet etch process. 

c. Regarding the rejection of claims 7, 8, 17 and 18 under 35 U.S.C. § 
103(a), Applicant argues that Backus '124 alone fails to teach the element of 
subjecting a portion of a barrier layer extending beyond a surface of a 
surface conductive lead to a dry etch to remove the portion, the dry etch 
being selective to the barrier layer. It is the Examiner's position that the 
combination of Datta '133 in view of Ashby '238, and further in view of 
Backus '124, teach all the elements as claimed. One cannot show 
nonobviousness by attacking references individually where the rejections are 
based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 
(Fed. Cir. 1986). 

d. Regarding the rejection of claims 9 and 19 under 35 U.S.C. § 103(a), 
Applicant argues that Homma '752 alone fails to teach the element of 
subjecting a portion of a barrier layer extending beyond a surface of a 
surface conductive lead to a dry etch to remove the portion, the dry etch 
being selective to the barrier layer. It is the Examiner's position that the 
combination of Datta '133 in view of Ashby '238, and further in view of 
Homma '752, teach all the elements as claimed. One cannot show 
nonobviousness by attacking references individually where the rejections are 
based on combinations of references. See In re Keller, 642 F.2d 413, 208 
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USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 
(Fed. Cir. 1986). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Wolf (NPL reference n U") teaches it is well known that an ideal etch 
process has zero bias (the difference in lateral dimension between the etched 
image and the mask image), meaning a completely anisotropic etch is most 
ideal (p. 522). Wolf further teaches it is well known that dry etching is 
anisotropic, and therefore has an advantage in dimensional control over wet 
etching (p. 551-552). 

b. Crank x 974 teaches a method for manufacturing an interconnect for an 
IC comprising a surface conductive lead over a barrier layer, wherein the 
barrier layer is selectively etched by carbon tetrafluoride (fig. 2f, barrier layer 
20 is removed while underlying oxide layer 14 remains intact). 

c. Fan et al. '771 teaches a method for manufacturing an interconnect for 
an IC comprising a surface conductive lead over a barrier layer, and 
describes the dry (RIE) etching of the barrier layer as standard procedure 
(1159). 

d. Lin x 542 teaches it is well known to selectively etch titanium-tungsten 
using carbon tetrafluoride and oxygen (col. 2, lines 36-59). 

e. Black et al. x 557 teaches a method of etching copper using sulfuric acid 
and hydrogen peroxide (col. 2, lines 35-38 & 57-58), and recites that this 
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combination is advantageous because the solution remains clear and clean, 
and is easily regenerated to optimum etching strength (col. 1, lines 15-21). 
f. Nakagawa x 389 teaches a method of etching copper using sulfuric acid 
and hydrogen peroxide, and recites that this combination is advantageous 
because it has a fast etching speed, does not oxidize the copper surface, and 
is easily handled (col. 1, lines 20-27 & 66-67). 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 

8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Steven J. Fulk whose telephone number is (571) 
272-8323. The examiner can normally be reached on Monday through Friday, 
9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Bill Baumeister can be reached on (571) 272-1722. The fax 
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phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 

9. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Patent Examiner 
Art Unit 2891 
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PRIMARY EXAMINER 
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